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16200 Park Row 
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Fax: +1 281 759-5164 
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December 15, 2017 

   

 
Stephen Jann, UIC Branch Chief 
United States Environmental Protection Agency, Region 5 
77 W. Jackson Blvd. 
Chicago, IL 60604-359 
 
Subject:  Submission of Class I UIC Non-Hazardous Permit Application for Proposed 
Wells BDW-1 through BDW-5 and Class III Area Permit for Proposed Wells CW-1 through CW-4 

Dear Sir: 

On the behalf of Buckeye Terminals, LLC, please find the following permit applications for 
proposed Class 1 non-hazardous injection wells (BDW-1 through BDW-5) and Class III area permit 
application for proposed cavern wells (CW-1 through CW-4) to be installed at Buckeye Terminals, 
LLC, Woodhaven Terminal in Wayne County, Michigan. The following is included with this 
transmittal letter. 

• (2) Prints of Class I Non-Hazardous Permit Application for Proposed BDW-1 Through BDW-5 

• (2) Prints of Class III Area Permit Application for Proposed Caverns Wells CW-1 through CW-4 

• (2) USB Drives Containing PDF Files of Abovementioned Permit Applications, Complete with 
Bookmarks and Hyperlinks 

Kind regards, 

  

Brandon Schulte    
 
BMS/bms 
Encl. 
cc:  Brian Ball, Buckeye Partners L.P. 
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ACRONYMS
AOR Area of Review

bbls barrels

bgs below ground surface

BOP Blowout Preventer

CFR Code of Federal Regulations

D&A Dry and Abandoned

EIS Emissions Inventory System

EPA Environmental Protection Agency - Region 5

FT feet

GL ground level

gpd gallons per day

gpm gallons per minute

GSTG Liquified Petroleum Gas Storage - Active

LPG  liquefied petroleum gas

MASIP  maximum allowable injection pressure

md millidarcy

MD measured depth

MDEQ Michigan Department of Environmental Quality

mg/L milligram per liter

MIT Mechanical Integrity Test

NPDES National Pollutant Discharge Elimination System

psi pound per square inch

RCRA Resource Conservation and Recovery Act

SWDOP  Gas Storage - Plugging Approved

SWPPP Stormwater Pollution Prevention Plan

TDS Total Dissolved Solids

TSDF Hazardous Waste Treatment, Storage, or Disposal Facilities

UIC Underground Injection Control

USDW Underground Source of Drinking Water
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APPLICATION INTRODUCTION
Buckeye Terminals, LLC (“Buckeye”) is seeking an Area Permit Application approval from the Environmental Protection
Agency - Region 5 (EPA) Underground Injection Control (UIC) for Class III solution mining wells to be installed at Buckeye’s
Woodhaven Terminal in Wayne County, Michigan.

Buckeye currently operates a terminal at Woodhaven that uses surface tanks to store gasoline, diesel fuel, and ethanol.
Approximately 990,000 barrels (bbls) of tank storage is present at the Woodhaven Terminal.

The four proposed wells in this Area Permit Application will be solution mined to create cavern space for future liquefied
petroleum gas (LPG) storage. The underground solution mined salt caverns will be created by injecting fresh water into the
well (completed in the B Evaporite Unit) and producing brine generated from the solution mining process. The brine will be
disposed of via US EPA UIC Class I brine disposal wells (the proposed disposal wells were applied for with a separate permit
application). Diesel will be injected into the outer well annulus to establish and maintain a diesel-brine interface as a buffer
between the final cemented casing string (production casing shoe) and the solution mining process, and to also control the
shape of the cavern as it is developed.

The proposed wells will operate under the UIC program 40 Code of Federal Regulations (CFR) 146.

Enclosed  in  this  Area  Permit  Application  for  the  Class  III  wells  is  EPA  Form  7520-6  and  the  supporting  attachments.
Attachments are keyed to the letter designations indicated in the instructions for EPA Form 7520-6. To ease agency review,
the application has been prepared to the format outlined in EPA Form 7520-6.
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A. AREA OF REVIEW
Buckeye Terminals, LLC’s Woodhaven Terminal is located in south-central Wayne County, Michigan, approximately 15 miles
southwest of the city of Detroit at 20755 West Road in Woodhaven, Michigan. Buckeye Terminals, LLC is seeking an Area
Permit Application approval from the EPA UIC for Class III solution mining wells. There are four cavern wells planned for
installation at this terminal (Figure A-1).

The Area of Review (AOR) for a Class III area permit is ¼ mile beyond the permitted area. However, as this location will be
using Class I wells for discharge of the brine waste (permitted separately), the AOR has been extended to a fixed radius of 2
miles surrounding the injection wells. Well data available from public records within the AOR are tabulated in Table A-1
(non-freshwater) and Table A-2 (freshwater). Twenty-three (23) non-freshwater wells and eight freshwater wells were
identified within the AOR. The non-freshwater wells include:

— Active liquefied petroleum gas storage – 8 wells;
— Gas storage (plugging approved) - 8 wells;
— Brine disposal - 1 well;
— Dry and abandoned - 4 wells; and
— Abandoned locations – 2 wells.

The above wells include active storage caverns at the site operated by Marathon Pipe Line LLC (five storage caverns, one
disposal well, and three brine recovery wells). The storage caverns at the site formerly operated by Phillips Petroleum Co.
(two caverns and one brine disposal well) and Mobil Oil Co. (four caverns and two brine disposal wells), but have since been
plugged and abandoned.

Cross sections are provided on Figures F-4 and F-5 in Attachment F illustrating the subsurface of the area. As demonstrated
in Attachment C, no corrective action is necessary for this site.

Surrounding wells, with the exception of shallow monitoring wells and borings, are shown on the map provided in
Attachment B.



CLASS III AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4
Project No. 192065A
BUCKEYE TERMINALS, LLC

WSP USA
December 2017

Page A-2

List of Tables in Attachment A
Table A-1 Non-Freshwater (Oil and Gas) Wells in Area of Review

Table A-2 Freshwater Wells in 2-Mile Area of Review

List of Figures in Attachment A
Figure A-1 Proposed Cavern Well and Disposal Well Locations



TABLE A-1
NON-FRESHWATER (OIL AND GAS) WELLS IN AREA OF REVIEW

BUCKEYE TERMINAL, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

Map ID API Township-Range-Section Footage Lease Name Well Num Current Operator Status and Type Drill Date Depth (feet)
1 2116324850 4S 10E 10 487 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM CO 1 PHILLIPS PETRLM CO D&A 1963-08-14 1315
2 2116300135 4S 10E 10 735 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM COMPANY BD-2 PHILLIPS PETRLM CO AB-LOC
3 2116324851 4S 10E 10 992 FNL 1065 FEL CONGRESS SECTION PHILLIPS PETROLEUM CO 2 PHILLIPS PETRLM CO D&A 1963-09-03 1315
4 2116327160 4S 10E 22 525 FNL 143 FEL CONGRESS SECTION MARATHON OIL LPG 1 MARATHON PIPELINE CO GSTG 1968-04-11 1156
5 2116323775 4S 10E 22 1470 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL OIL 3-A MOBIL OIL CORP SWDOP 1961-12-14 1158
6 2116323776 4S 10E 22 1570 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL OIL 3-B MOBIL OIL CORP SWDOP 1961-12-29 1150
7 2116323673 4S 10E 22 1500 FNL 660 FEL CONGRESS SECTION FEE 1 MOBIL OIL CORP SWDOP 1961-10-17 1162
8 2116323774 4S 10E 22 1800 FNL 660 FEL CONGRESS SECTION SOCONY-MOBIL 2 MOBIL OIL CORP SWDOP 1962-02-01 1148
9 2116300145 4S 10E 22 1918 FNL 356 FEL CONGRESS QTR MOBIL OIL CORPORATION BD2 MOBIL OIL CORP SWDOP 1967-11-01 365

10 2116323777 4S 10E 22 1870 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL 4-A MOBIL OIL CORP SWDOP 1962-01-09 1147
11 2116300133 4S 10E 22 1895 FNL 120 FEL CONGRESS SECTION SOCONY-MOBIL OIL BD-1 MOBIL OIL CORP SWDOP 1962-01-18 330
12 2116323778 4S 10E 22 1970 FNL 12 FEL CONGRESS SECTION SOCONY-MOBIL OIL 4-B MOBIL OIL CORP SWDOP 1962-01-24 1162
13 2116300146 4S 10E 22 561 FNL 342 FEL CONGRESS QTR FEE BD-1 MARATHON PIPELINE CO Brine Disposal 12/12/1968 3745
14 2116327161 4S 10E 22 525 FNL 629 FEL CONGRESS QTR MARATHON OIL LPG 2 MARATHON PIPELINE CO GSTG 1968-03-12 1154
15 2116328435 4S 10E 22 1580 FSL 204 FEL CONGRESS SECTION MARATHON OIL CO BR-1 MARATHON PIPELINE CO GSTG 1971-07-08 1150
16 2116327162 4S 10E 22 781 FNL 341 FEL CONGRESS QTR MARATHON OIL LPG 4 MARATHON PIPELINE CO GSTG 1968-02-14 1154
17 2116331007 4S 10E 22 1186 FNL 670 FEL CONGRESS QTR MARATHON OIL COMPANY BR BR-2 MARATHON PIPELINE CO AB-LOC
18 2116327980 4S 10E 22 781 FNL 1314 FEL CONGRESS QTR MARATHON OIL LPG 6 MARATHON PIPELINE CO GSTG 1970-05-27 1165
19 2116332882 4S 10E 22 1165 FNL 709 FEL CONGRESS QTR MARATHON OIL CO 2 MARATHON PIPELINE CO GSTG 1979-07-11 1158
20 2116332883 4S 10E 22 1135 FNL 1158 FEL CONGRESS QTR MARATHON OIL CO BR-3 MARATHON PIPELINE CO GSTG 1979-06-13 1130
21 2116327528 4S 10E 22 785 FNL 823 FEL CONGRESS QTR FEE 5 MARATHON PIPELINE CO GSTG 1969-01-31 1155
22 2116357361 4S 10E 22 990 FSL 1070 FEL CONGRESS SECTION WOODHAVEN WELL 3 MARATHON PIPELINE CO D&A 2005-12-01 1244
23 21163004199 4S 10E 35 W.E. ELLIS 1 W E ELLIS D&A 4/11/1927 3055

Note: 
D&A = Dry and Abandoned
AB-LOC = Abandoned Location
GSTG - Liquified Petroleum Gas Storage - Active
SWDOP - Gas Storage - Plugging Approved



TABLE A-2
FRESHWATER WELLS WITHIN 2-MILE AREA OF REVIEW

BUCKEYE TERMINAL, LLC
WOODHAVEN TERMINAL

WAYNE COUNTY, MICHIGAN

WELLID USE OWNER NAME COUNTY
DEPTH
(feet) DATE SECTION TOWNSHIP RANGE EASTING NORTHING

82000001604 OTHER MARATHON OIL* Wayne 1156 5/3/68 22 04S 10E -83.226748 42.13917558
82000001605 OTHER SOCONY MOBIL OIL CO. Wayne 1162 11/18/61 22 04S 10E 42.136549 -83.2285466
82000001606 OTHER MOBIL OIL CO. Wayne 365 11/14/67 22 04S 10E -83.227492 42.13530271
82000001607 OTHER MARATHON OIL CO.* Wayne 1155 2/19/69 22 04S 10E -83.229152 42.13851764
82000001608 OTHER SOCONY MOBIL OIL CO. Wayne 1158 12/22/61 22 04S 10E 42.136654 -83.2265824
82000001609 OTHER MARATHON OIL CO.* Wayne 1153 3/7/68 22 04S 10E -83.227232 42.13866968
82000001610 OTHER SOCONY MOBIL OIL CO. Wayne 1149 1/3/62 22 04S 10E 42.136247 -83.2264726
82000001611 OTHER MARATHON OIL CO.* Wayne 1142 4/18/72 22 04S 10E -83.226853 42.13621126

NOTES:
Source:  Michigan Department of Environmental Quality - Wellogic Systems
Datum:  NAD27
* - Cavern Well
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B. MAPS OF WELLS (AREA OF REVIEW)

B.1 MAPS
Figure B-1 was prepared using a compilation of USGS 7 ½ minute series topographic quadrangle maps: Flat Rock NE, MI;
Wyandotte, MI, ON; Flat Rock, MI; and Rockwood, MI. This figure shows the proposed injection well locations, the property
boundary, the AOR for the proposed injection wells, surface features, and one listed Hazardous Waste Treatment, Storage,
or Disposal Facilities (TSDF) (see Attachment B.3). There are no known faults within the AOR.

Figure B-2 illustrates the property boundary, the AOR boundary, freshwater and non-freshwater penetrations, and cross
section line locations for regional cross sections provided in Attachment F.

B.2 ADJACENT LANDOWNERS
Table B-1 is a list of property landowners that are within ¼ mile radius of the proposed injection well locations (Figure B-3).

B.3 HAZARDOUS WASTE TREATMENT, STORAGE, OR
DISPOSAL FACILITIES (TSDF)

A search of the TSDF in the vicinity of the Woodhaven Terminal was conducting using the EPA Enforcement and Compliance
History Online Facility Search (2017). One TSDF is located within the AOR as shown on Figure B-1:

1 Solutia Inc. (RCRA ID: MID009708678)
5045 W. Jefferson Ave.
Trenton, MI
Current Compliance Status: Noncompliance
Designation: Conditionally Exempt Small Quantity Generator (CESQG)

B.4 PROTOCOL FOR IDENTIFYING WELLS

B.4.1 NON-FRESHWATER RECORDS
Records for oil and gas wells in the state of Michigan are maintained by the Mineral Wells Division of the Michigan
Department of Environmental Quality (MDEQ), which is the primary regulatory agency that enforces compliance with oil
and gas rules and regulations. Well permits, completions, and pluggings filed with this agency are maintained by county,
township, range and section number.

Information on non-freshwater wells located in the AOR was reviewed. Well data available from public records within the
AOR for non-freshwater wells are tabulated in Table A-1. Twenty-three (23) non-freshwater wells were identified within the
AOR. The non-freshwater wells include:

— Active liquefied petroleum gas storage – 8 wells;
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— Gas storage (plugging approved) - 8 wells;
— Brine disposal - 1 well;
— Dry and abandoned - 4 wells; and
— Abandoned locations – 2 wells.

The above wells include active storage caverns near the site formerly operated by Marathon Pipe Line LLC (five storage
caverns, one disposal well, and three brine recovery wells). The storage caverns near the site operated by Phillips Petroleum
Co. (two caverns and one brine disposal well) and Mobil Oil Co. (four caverns and two brine disposal wells) were previously
operated, but have since been plugged and abandoned. The locations of these wells are indicated on Figure B-2.

Cross section are provided in Figures F-4 and F-5 in Attachment F. As demonstrated in Attachment C, no corrective action is
necessary for this site.

B.4.2 FRESHWATER RECORDS
Water well records available for the State of Michigan are maintained by the MDEQ – Water Bureau. The filing system used
is referenced by section, township, and range. Well data available from public records for freshwater wells within the AOR
are tabulated in Table A-2. Eight freshwater wells are listed and indicated on Figure B-2.

B.4.3 PUBLIC WATER
The City of Woodhaven sources its drinking water from the Detroit River, within the Lake St. Clair, Clinton River, Detroit
River, Rouge River, Ecorse River watersheds in the U.S. and parts of the Thames River, Little River, Turkey Creek and
Sydenham watersheds in Canada. The river is located approximately 3.5 miles east of the facility.
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TABLE B-1 
 

ADJACENT LANDOWNERS LIST 
BUCKEYE TERMINALS, LLC 

WOODHAVEN TERMINAL 
WAYNE COUNTY, MICHIGAN 

 
1. BUCKEYE TERMINAL, LLC 

20089 WEST ROAD 
WOODHAVEN, MI 48183 

 
2. FORD MOTOR CO- TAX DEPT. 

VAN HORN 
WOODHAVEN, MI 48183 

 
3. WOLVERNINE PROPERTIES 

WEST ROAD 
WOODHAVEN, MI 48183 

 
4. WORLD OF BEER 

20970 WEST ROAD 
WOODHAVEN, MI 48183 

 
5. BAGGER DAVES BURGER 

20980 WEST ROAD 
WOODHAVEN, MI 48183 

 
6. TST EXPEDITED SERVICES 

20985 WEST ROAD 
WOODHAVEN, MI 48183 

 
7. WOODHAVEN VILLAGE SQUARE 

23420 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
8. MCINERNEY'S WOODHAVEN CHRYSLER 

23940 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
9. BUCKEYE PIPE LINE CO. 

24002 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
10. MARATHON ASHLAND PETROLEUM CO. 

24400 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
11. MEIJER INC. 

22600 ALLEN ROAD 
WOODHAVEN, MI 48183 

 

12. CITY OF WOODHAVEN 
21869 WEST ROAD 
WOODHAVEN, MI 48183 

 
13. FORD MOTOR CO. - TAX DEPT. 

24189 ALLEN ROAD 
WOODHAVEN, MI 48183 
 

14. ALLEN WOOD PROPERTIES 
23979 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
15. MORETTI LAND CO. 

23933 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
16. MORETTI FOUNDATION 

23933 ALLEN ROAD 
WOODHAVEN, MI 48183 

 
17. DBT PROPERTIES LLC 

23901 ALLEN ROAD 
WOODHAVEN, MI 48183 
 

18. MARATHON ASHLAND PETROLEUM 
ALLEN ROAD 
WOODHAVEN, MI 48183 

 
19. RODGERS HOLDINGS LLC 

23755 ALLEN RD 
WOODHAVEN, MI 48183 

 
20. FORD MOTOR COMPANY-TAX DEPT 

ALLEN RD 
WOODHAVEN, MI 48183 

 
21. FLYING J, IHOP AND SUBWAY 

21055 WEST ROAD 
WOODHAVEN, MI 48183 
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(2017).  One TSDF is located within the AOR as shown on Figure B-xx:
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C. CORRECTIVE ACTION PLAN AND WELL
DATA

The AOR, as discussed in Attachment A, is set at a minimum fixed radius of 2-miles for non-hazardous Class 1 wells as they
also fall within the facility boundary and will be used to dispose of the brine waste. Well data available from public records
within the AOR are tabulated in Table A-1 (non-freshwater) and Table A-2 (freshwater). Twenty-three (23) non-freshwater
wells and eight freshwater wells were identified within the AOR, all penetrating the Salina B Evaporite Unit (Table A-1).
Surrounding wells, with the exception of shallow monitoring wells and borings, are shown on the map provided in
Attachment B.

No wells appear to have been improperly completed or plugged and abandoned that might act to transmit fluids into the
lowermost  underground  source  of  drinking  water  (USDW).  In  addition,  hydraulic  gradient  of  the  USDW,  and  the
potentiometric surface is not anticipated to be affected or altered as a result of solution mining activities. Well records are
included in Appendix A. Therefore, no corrective action is necessary for this site.
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D. MAPS AND CROSS SECTIONS OF
USDWS

Figure D-1 illustrates a stratigraphic column for Michigan (MDEQ, 2000). Figure D-2 illustrates regional cross sections across
Wayne County showing the sedimentary rocks below the glacial overburden discussed further below.

D.1 DOMESTIC WATER USE
The aquifer most commonly used for domestic water is  generally found in the glacial  drift  zone (Figure D-2).  In Wayne
County, the glacial deposits range in thickness from 20 to 400 feet (Mozola, 1969). In the vicinity of the site, this zone is
estimated to be 70 feet thick. The glacial drift zone in the Detroit area occurs under both water table and artesian conditions.
It is composed of irregular beds of sand, silt, gravel, and clay (Wisler et al., 1952). Groundwater flow is generally in the east
to southeast direction, toward the Michigan River (Gillespie and Dumouchelle, 1988). Based on the February 2005 Wellogic
database, approximately 67 percent of the wells in Wayne County produce water from this zone (USGS, 2007). See additional
information in Section B.4.3 concerning Public Water.

D.2 LOWERMOST USDW
An Underground Source of Drinking Water (USDW) is defined as an aquifer or its portion which either supplies any public
water system or contains a sufficient quantity of groundwater to supply a public water system. Potential USDWs are aquifers
that can yield producible quantities of water that have a total dissolved solids (TDS) concentration less than 10,000 milligram
per liter (mg/L). If an aquifer is not currently supplying drinking water for human consumption, it must contain fewer than
10,000 mg/L TDS and not be an exempted aquifer to be considered a USDW.

The base of the USDW within the AOR, based on logs of wells within the vicinity of the site, is estimated to be at 350 feet
below  ground  surface  (bgs)  at  the  base  of  the  Sylvania  Sand.  This  is  illustrated  on  Figure  D-2  and  on  cross  sections  in
Attachment F. Underlying the USDW is approximately 590 feet of limestone, dolomite, and salt formations protecting the
USDW from the proposed interval to be used for storage (discussed further in Attachment F).
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List of Figures in Attachment D
Figure D-1 Stratigraphic Column of Michigan

Figure D-2 Regional Cross Sections of Sedimentary Formations in Wayne County
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E. DOES NOT APPLY TO CLASS III WELLS
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F. MAPS AND CROSS SECTIONS OF
GEOLOGIC STRUCTURE OF AREA

F.1 REGIONAL GEOLOGY
The site is located in the southeastern part of the Michigan Basin and the Algonquin Arch (Figure F-1). The Precambrian
basement rock in this area is part of the Grenville Province. The basin was filled with sedimentary layers dipping and
thickening inward toward the center of the basin. In addition to including most of the state of Michigan, the basin includes
parts of Wisconsin, Illinois, Indiana, Ohio, and Ontario, Canada. A general regional cross section of the Michigan Basin from
Lake Michigan to Lake Erie is provided in Figure F-2. Formations outcropping along the margins of the basin are the older
rocks which are overlain by younger formations toward the center of the basin. The basin structure originated by slow
tectonic movements within the crust.

Sedimentary rocks predominately deposited during the Paleozoic Era form the stratigraphy of the region. Figure F-3
illustrates the stratigraphy of Michigan. The general lithology consists of sandstone in basal Mt. Simon and Eau Claire
Formations overlain by dolomite, limestone, and shale up to the Salina Group, which consists of dolomite, anhydrites and
interbedded salts. Overlying the Salina Group are Devonian aged dolomites, sandstones, and limestones.

F.2 LOCAL GEOLOGY
The local geologic information for the site was determined based on the construction of cross sections from West to East
and North to South across the area (Figure F-4 and Figure F-5). Data from open hole logging was used to provide a generalized
site geology.

The deepest formation observed in the area is the Precambrian granite of the basement rock of the Central Stable Region or
Canadian Shield. Overlying the granite, as seen in the nearby Marathon Pipe Line LLC BD-1 (API 21163001468000) is the
Granite Wash at 3,745 feet KB. The Granite Wash is composed of eroded granitic materials.

The Eau Claire Formation and Mt. Simon Sandstone unconformably overlie the Granite Wash. The Mt. Simon Sandstone is
characterized as having sub-rounded to rounded quartz grains, grading from medium to very coarse grains. The sandstone
is observed to thicken southward. The base of the unit contains a higher content of feldspar grains. Figure F-6 and Figure
F-7 illustrate the thickness and structure of the Mt. Simon across Michigan. The Mt. Simon interfingers with the Eau Claire
Formation which consists of a basal sandstone that is commonly included in the Mt. Simon. The upper section consists of
thinly bedded dolomite and siltstone. Figure F-8 illustrates the structure of the Eau Claire (EPA, 1981). These combined sands
are further discussed in Attachment F.4.

The Trenton/Black River Group overlies the Eau Claire. The limestone is estimated to be 1,090 feet thick at the site and is
observed to be a sequence of dense, brown to gray, micritic limestone. The formation includes widespread cherty zones. The
Trenton Group (Figure F-9) has been dolomitized in some areas.

The Utica Shale overlies the Trenton Group and is estimated to be 340 feet thick in this area (Figure F-10). The shale consists
of a hard, dark gray to greenish-black, calcareous shale that is homogeneous. A distinctive contact exists between the
Trenton and Utica Shale, unlike the gradational contact with the overlying Cincinnatian Series (EPA, 1981).

The Cincinnatian Series, overlying the Utica Shale, consists of a sequence of interbedded shales and carbonates that is
estimated to be 350 feet thick in the vicinity of the site.
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The Clinton Shale is considered part of the Middle Silurian age deposits (Niagaran Series) situated between the Cincinnatian
and the Upper Niagaran Series. This deposit is composed of interbedded shale and dolomite. The Niagaran Series of the
Middle Silurian overlies the Clinton Shale in this area (Figure F-11). This series includes basal dolomitic shale (Clinton Shale)
and consists of mostly dolomites in the outcrop areas. The Niagaran is estimated to be 390 feet thick in this area.

The Salina Group of the upper Silurian overlies the Niagaran. The Salina Group is a thick sequence of anhydrite, salt and
shale in the basin. The Salina is estimated to be 640 feet thick in the area and includes a sequence of evaporite units starting
at the base of the foundation with the A-1 Carbonate (Figure F-12 through Figure F-15). Multiple Silurian-aged, salt-bearing
deposits occur within the basin; however, only the B Evaporite (salt) unit of the Salina Group underlies the area of this study
with suitable thickness for storage cavern development (Figure F-3).

The Bass Island Formation overlies the Salina Group and consists of fine-grained cherty dolomite. Figure F-16 illustrates the
thickness of this formation across Michigan.

The Bois Blanc overlying the Bass Island Formation may be present at the site. The formation is cherty limestone with some
dolomite. The Sylvania Sandstone overlies the Bois Blanc Formation and consists of well-rounded and sorted, fine to medium
quartz grains. The combined lithofacies thickness of the Bois Blanc and Sylvania is illustrated on Figure F-17.

The Detroit River Formation, consisting of limestone with chert, anhydrite and gypsum, typically overlies the Sylvania
Sandstone; however, it is not anticipated to be observed at the site. Instead, the Dundee Formation is expected to overlie the
Sylvania Sandstone in this area. The Dundee Formation is an alternating sequence of shales and limestones, often combined
with the Traverse Group. Figure F-18 and Figure F-19 illustrate the thickness of the lithofacies and the structure of the
Dundee Formation.

The upper 70 feet at the site consists of the overlying glacial drift. The drift consists of clay and silt in this area (EPA, 1981).

F.3 SOLUTION MINING
The cavern wells will be installed in the B Evaporite unit of the Salina Group (Figure F-15). The B Evaporaite is comprised of
up to 450 feet of salt and an upper unit of up to 80 feet of shale, dolomite, and anhydrite. The unit is thickest in the basin
and thins toward the north. The unit is considered an aquiclude, lacking permeability and porosity (EPA, 1981). As a result
of the unit’s geologic characteristics, it is considered ideal for storage.

F.4 STRUCTURE AND SEISMIC ACTIVITY
Figure F-20 indicates the lack of seismic risk in the area. In addition, the cross sections provided as Figures F-4 and F-5 do
not indicate faulting in the area. The U.S. Geological Survey Earthquake Data Base (National Earthquake Information Center)
was used to locate any significant earthquake events occurring within 100 miles of the Woodhaven Terminal. Twelve (12)
earthquake events were recorded within the 100 mile search radius (Figure F-21). The closest earthquake to occur near the
site was approximately 8 miles away on the Canadian side of Lake Erie. The event was a magnitude 2.5 on March 2010 at a
depth of 18 km (11.2 miles) (USGS, 2017).

The lack of seismic activity coupled with the lack of faulting within the vicinity of the site reinforces the choice of this site
for a brine disposal wells.
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G. DOES NOT APPLY TO CLASS III WELLS
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H. OPERATING DATA

H.1 CAVERN WELLS
The four proposed wells and any future wells will be solution mined to create salt cavern space for future liquefied petroleum
gas (LPG) storage. The underground solution mined salt caverns will be created by injecting fresh water into the well
(completed in the B Evaporate Unit of the Salina Group) and producing brine generated from the solution mining process.
The brine will be disposed of via US EPA UIC Class I brine disposal wells (applied for with a separate permit application).
Diesel will be injected into the well’s outer annulus, as is typical with this type of well application, to establish and maintain
a diesel-brine interface as a buffer between the final cemented casing string (production casing shoe) and the solution
mining process, and to also control the shape of the cavern as it is developed.

The open-hole interval across the B Evaporate Unit of the Salina Group is accessed by the well with three casing strings; the
inner hanging string (5 ½” O.D.), the outer hanging string (8 5/8”), and the production casing (13 3/8”). The caverns will be
developed with two modes of leaching; direct leaching and reverse leaching. During direct leaching, fresh water is injected
into the inner hanging string and brine is returned from the outer hanging string at approximately equal rates. In reverse
leaching, fresh water is injected into the outer hanging string and brine is returned from the inner hanging string. A diesel
pad is maintained below the production casing in both scenarios. The two modes of leaching are used to control the cavern
shape.

The following proposed fresh water injection operating data applies to each well:

Maximum Daily Rate – 1,800,000 gallons per day (gpd) (1250 gallons per minute [gpm]) per well

Average Daily Rate – 1,440,000 gpd (1000 gpm) per well

Outer Annulus (13 3/8” by 8 5/8”) Fluid – Diesel

Injection Fluid – Fresh water produced from water wells or the Detroit River

Based on the following calculations, the requested maximum surface injection pressure (MASIP) for fresh water is as follows:

[(0.80 pound per square inch per foot [psi/ft] – (0.433 psi/ft x specific gravity)) x depth] – 14.7 pounds per square inch gauge
(psig)

[(0.80 psi/ft – (0.433 psi/ft x 1.00)) x 1,015 ft] – 14.7 psi =  357 psig

Where:  Specific Gravity = 1.00

Production Casing Setting Depth = 1,015 feet

Fracture Gradient > 0.80 psi/ft

Maximum Surface Injection Pressure (MASIP) = 357 psig

Average Surface Injection Pressure = 240 psig
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H.2 BRINE DISPOSAL
Brine waste water will be injected into 5 onsite injection wells permitted under a separate application. The proposed
injectate will consist of brine from the solution mining of the Salina Formation to create storage caverns. The specific gravity
of the brine is expected to range from 1.00 to 1.21. The injectate pH will be approximately 7.24 at 70 F

The estimated average injection rate is: 165 gpm for each well.

The estimated average injection volume is: 7,128,000 gallons per month (30 days)

The requested maximum injection rate is: 215 gpm

The requested maximum injection volume is: 9,288,000 gallons per month (30 days)

The estimated average injection rate is based on measured injection rates in nearby wells injecting into the Mt. Simon
Formation.

H.3 WASTE ANALYSIS

An estimation of wastewater concentrations based on typical brine waste is provided in Table H-1 The Waste Analysis Plan
is provided in the Class I permit application.
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List of Tables in Attachment H
Table H-1 Estimated Wastestream Analysis for Proposed Monitored Parameters
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Table H-1 Estimated Wastestream Analysis for Proposed Monitored Parameters

PARAMETER UNITS READING

pH 7.24

Resistivity ohm-meter 0.046

Temperature °F 70

ANIONS

Chlorides mg/L 193,000

Sulfates mg/L 2,989

Sulfides mg/L ND < 1

Carbonates mg/L ND < 10

Bicarbonates mg/L 150

CATIONS

Sodium mg/L 112,500

Calcium mg/L 1,940

Magnesium mg/L 199

Barium mg/L ND < 1

Iron (total) mg/L ND < 1
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I. FORMATION TESTING PROGRAM
The formation testing program is further discussed in Attachment L (Appendix B).

I.1 PROCEDURES TO VERIFY DEPTH OF THE LOWERMOST
USDW, IF NEEDED

The base of the USDW within the AOR is estimated to be at 350 feet bgs at the base of the Sylvania Sand. The base of the
USDW will be verified in the field by the onsite mudlogger.

At each proposed well, the surface hole will drilled to 470 feet (120 feet below the base of the USDW) to allow for geophysical
logging to be conducted across the base of the USDW. The logging to be conducted is discussed further in Attachment L. The
resistivity of the formation water will be calculated using the resistivity and porosity values recorded on the logs.

No open-hole testing is planned to sample the lowermost USDW during the installation of the cavern wells.

I.2 COLLECTION AND ANALYSIS OF CORES
Coring of the well(s) is discussed further in Attachment L. Full-hole cores will be obtained in specific intervals during the
drilling of future wells as needed.

Physical core analysis will include lithologic descriptions. Rock density, porosity, and air permeability will be determined
on selected core samples. In addition, permeability to both waste and brine will be determined on selected plug samples
taken from obtained core. Both horizontal and vertical permeability will be measured. Brine and waste permeability
measurements will be run utilizing methods with a high range of accuracy (103 to 10-6 md).

Testing for mechanical rock properties will include determinations of Young’s Modulus, Poisson’s Ratio, tensile strength,
and bulk compressibility. Selected samples from each core will be tested. Injectate compatibility testing will be conducted
with fluids and matrix material derived from the injection zone.
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J. STIMULATION PROCEDURE
No stimulation will be required for the salt cavern wells.
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K. INJECTION PROCEDURE

K.1 CAVERN LEACHING
The cavern leaching program is further discussed in Attachment L.

The cavern solution mining system will be composed of two smaller connected systems: 1) the water injection system; and
2) the brine disposal system. The brine disposal system incorporates solids separation, a booster pump to pressurize the
brine, a fine particle filtration system, brine disposal pumps, a disposal well, and a well annulus monitoring system. This
leaching system will not be a part of the facility until future cavern development starts.

K.2 BRINE WASTE STREAM FLOW
Brine will be injected into the brine disposal wells with multiple, variable speed positive displacement injection pumps
connected in parallel. A sample tap will be located on the injectate flow line before the injection pumps. Figure K-1 provides
a simplified schematic diagram showing the flow of the injectate through storage, filtration and pumps to the injection well.
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List of Figures in Attachment K
Figure K-1 Schematic Diagram of Injectate Flow
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L. CONSTRUCTION PROCEDURES
These new Class III wells will be cased and cemented to prevent the migration of fluids into or between underground sources
of drinking water. The casing and cement used in the construction of each newly drilled well are designed for the life
expectancy of the well.

L.1 CAVERN LEACHING
The cavern well construction configuration during leaching is provided in Attachment M (Figure M-1). The well is estimated
to take approximately 240 leaching days and 289 total days (9½ months) to leach a single cavern at a rate of 500 gpm (Table
L-1). This leaching duration assumes 49 days (6 to 7 weeks) for interventions (e.g., workovers to change hanging string
depths and sonar surveys) and system downtime. During development, it is likely that a single cavern will be leached (e.g.,
after the first two caverns have been leached). In this case, it is possible to leach a single cavern at a maximum rate of 750
gpm (Table L-1).

L.2 CAVERN WELL CONSTRUCTION PROCEDURES
The target storage interval is the B Evaporite Unit of the Salina Group (approximately 940 to 1,150 feet bgs). The initial
design maximum cavern diameter is 250 feet. The Bois Blank, Bass Island, and Salina Group (units overlying B Evaporate
Unit) constitute the confining zone for the solution mining well (approximately 350 to 940 feet bgs). The target combined
cavern volume is approximately 1,000,000 bbls. Preliminary solution-mining simulations indicate a  final cavern volume of
about 315,000 bbls given a salt thickness of 140 feet. The planned roof for the storage cavern is 30 feet below the top of salt.

The construction procedures discussed in the drilling program Buckeye Woodhaven cavern wells is included as Appendix B.
The proposed casing program during the leaching procedures is show in Figure L-1 and the proposed well construction
schematic is included in Attachment M. The estimated timetable for drilling, logging, and formation testing is provided on
Table L-2.

Injection wells to be used to dispose of the brine waste will be injecting into the Eau Claire Formation and the Mt. Simon
Sandstone (approximately 3,470 to 3,730 feet bgs). The Utica shale, the Trenton Limestone, and the Trenton/Black River
Dolomite constitute the confining zone (2,060 to 3,470 feet bgs). The construction of these wells is discussed in a separate
permit application.

L.2.1 PROPOSED OPEN-HOLE AND CASED-HOLE LOGS
The proposed logging program is detailed in Appendix B. Multiple logging runs in the open hole may be required to evaluate
the potential intervals available for injection.

The well(s) will be tested to demonstrate mechanical integrity as required by the guidelines of Region 5.

All tests will be conducted according to the most current edition of EPA Region 5 guidelines for mechanical integrity testing.

L.2.2 PROPOSED MUD PROGRAM
The proposed mud program is discussed in Appendix B.
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List of Tables in Attachment L
Table L-1 Leaching Program

Table L-2 Estimated Timetable for Field Operations (Drilling, Logging, and Testing)
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Table L-1 Leaching Program

MINING
DAYS

OPEN
VOLUME
VARRELS

FLOW
RATE
(GPM)

BLANKET
DEPTH
(FT)

INJECTION
DEPTH
(FT)

PRODUCTION
DEPTH (FT)

INSOLUBLE
DEPTH (FT)

500 GPM Fresh Water Injection Rate

40 14,000 200 1,070 1,040 1,070 1,112

80 51,000 500 1,045 1,040 1,070 1,106

120 110,000 500 1,040 1,070 1,101 1,102

160 177,000 500 1,035 1,070 1,096 1,098

200 245,000 500 1,035 1,070 1,091 1,095

240 315,000 500 1,030 1,070 1,086 1,093

750 GPM Fresh Water Injection Rate

35 12,000 200 1,070 1,040 1,070 1,113

70 50,000 750 1,045 1,040 1,070 1,107

106 114,000 750 1,040 1,070 1,101 1,102

142 189,000 750 1,035 1,070 1,096 1,098

178 269,000 750 1,035 1,070 1,091 1,095

210 336,000 750 1,030 1,070 1,086 1,093

Notes:
 gpm – gallons per minute
 FT – feet
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Table L-2 Estimated Timetable for Field Operations (Drilling, Logging, and Testing)

Week  1 2 3 4 5 6 7 8 9 10 11 12

Days 7 14 21 28 35 42 49 56 63 70 77 84
Task

1
Build Location, Drive Conductor
and Rig Up

2

Drill, Log,  Case and Cement
Surface Casing to 420' (20"
Casing 26" Hole)

3

Drill, Log Case and Cement
Production Casing to 1,015'TVD
/ (13-3/8" Casing in 17-1/2"
Hole)

4

Drill, Core Salt, Log, to total
depth of 1180'TVD / Run 8-5/8"
Hanging String

5 Run 5-1/2" Hanging String

6 Conduct MIT pressure test

NOTES:
TVD - Total Vertical Depth
MD - Measured Depth
MIT - Mechanical Integrity Test
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M. CONSTRUCTION DETAILS

M.1 PROPOSED CAVERN WELL CONSTRUCTION
A schematic of the proposed cavern well casing program to be applied to each of the wells, is included as Figure M-1.
Installation and construction of the well(s) is described in Attachment L. The casing sizes were chosen to minimize frictional
losses while leaching at a rate of 500 gpm and withdrawing product at 2,100 gpm (3,000 bph).

M.2 CAVERN ARRANGEMENT
The conceptual cavern arrangement is based on an initial maximum diameter of 250 feet and cavern spacing of 450 feet
which results in an initial cavern-to-cavern separation of 200 feet. Currently 4 cavern wells are proposed.
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List of Figures for Attachment M
Figure M-1 Proposed Casing Program and Stratigraphy – Leaching Operations

Figure M-2 Proposed Wellhead Schematic
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N. CHANGES IN INJECTED FLUID
The B Evaporate Unit of the Salina Group is impermeable and has no native fluid. Therefore, there will be no changes in
pressure or native fluid displacement. A void in the salt formation will be created through the solution mining process of
injecting fresh water into one hanging string and producing brine through the other hanging string. The specific gravity of
the brine produced will range from 1.0 to 1.21 and is a function of the several factors, including the rate of fresh water
injection and the current size of the cavern. Insoluble materials in the salt formation will either settle at the bottom of the
cavern or be filtered at surface.
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O. PLANS FOR WELL FAILURES
In the event a failure occurs to any one of the cavern wells, the well will be shut-in immediately to prevent migration of
fluids into any USDW. See Attachment P, Well Monitoring Program, for description of method used to monitor for well
failure. If it is determined that the well has lost mechanical integrity, the necessary measures will be taken to assess the
cause(s) of lost mechanical integrity, and a work plan for restoring mechanical integrity will be developed and submitted to
the EPA Region 5, for approval. Once regulatory approval has been obtained, the work plan will be implemented to restore
mechanical integrity to the well. When mechanical integrity of the well can be demonstrated to EPA Region 5, regulatory
approval to restore operation will be obtained prior to resuming storage. A final report documenting the well work
performed and mechanical tests run will be prepared and submitted to EPA Region 5.
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P. MONITORING PROGRAM

P.1 INSTURMENTATION AND CONTROLS
Essential processes and process equipment will be provided with monitoring and control instrumentation. Such
instrumentation will enable operators to monitor and control flow rates for fresh water and brine, pressures, temperature,
density and levels in the pond and process equipment.

Considering the close location of almost all process equipment, the instruments will be hard wired to the operator’s PLC and
Human Machine Interface (HMI) display control system in the leach plant control room. Initial discussions for this project
revealed that one or two PLCs used for the leaching and product pumps will be able to integrate with Buckeye’s current
control system. Wireless instrumentation will be considered for remotely located process equipment.

An extensive gas and fire detection and alarm/shutdown systems will be designed and installed for the product-handling
facilities, including product pumps; brine ponds; product storage well; and all areas determined as National Electrical Code
Class 1, Division 2, Groups C and D hazardous locations during the area classification study. All gas and fire detection systems
will be incorporated in the design and PLC/HMI programming for the product-handling facilities.

P.2 WASTE ANALYSIS PLAN
The waste analysis plan is intended for the injection wells to be used for brine disposal and is provided as part of the Class I
permit application.
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Q. PLUGGING AND ABANDONMENT PLAN
A completed EPA Plugging and Abandonment Plan (EPA Form 7540-14), including a detailed estimate of plugging and
abandonment  costs,  has  been  included  as  Appendix  C.  This  cost  estimate  may  be  used  for  each  of  the  wells  due  to  the
expected similarity of design and construction. The form was completed by WSP, an independent firm.

The following general closure procedure will be used to permanently plug and abandon the cavern wells. This program is
intended as a guideline for the work, since the actual conditions encountered during the work will dictate the appropriate
action to be taken. Any significant deviation from the proposed program will require prior approval by WSP Project Manager
and Buckeye. Figure Q-1 illustrates the proposed plugging and abandonment for the cavern well(s). The objectives of this
program are:

— Run a final sonar survey on the well
— Plug and abandon the well

The procedure for plugging and abandonment of the storage well is:

1 Bleed down well and flare off any residual product vapors.
2 WSP job supervisor and contractor personnel arrive at the facility and complete safety orientation.
3 Move in and rig up workover rig.
4 Nipple up and function test Blowout Preventer (BOP).
5 Rig up casing crew and remove the 8-5/8”, 32 lb/ft, hanging string from the well.
6 Run 13-3/8” 61 lb/ft casing scraper from surface to 1015’.
7 Rig up wireline and pressure control equipment.
8 Make a gauge run.
9 Run sonar survey.
10 Set cast iron bridge plug at 1000’.
11 Perforate the 13-3/8” casing from 980-985’ with 4 shots/ft at 90° phasing.

Note: Watch for return of product that may have been trapped behind casing.
12 Rig down wireline and pressure control.
13 Run in hole with work string to 1000’, tag bridge plug and pick up 1’.
14 Rig up cementing equipment.
15 Spot a balanced salt saturated cement plug from 1000-600’.
16 Apply 300 psi at the wellhead for 5 minutes to push cement into perforations. Release pressure.
17 Pick up work string to 600’.
18 Cement to surface using freshwater cement.
19 Pull out of hole.
20 Wait on cement overnight.
21 Check top of cement and top off to just below surface if necessary.
22 Rig down workover rig.
23 Excavate around the well and cut off the wellhead 2-3’ below grade.
24 Weld cap on the well and mark with MDEQ permit number.
25 Backfill the excavation and restore location.
26 Document P&A using MDEQ Form EQP 7200-08 Record of Well Plugging.
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List of Figures for Attachment Q
Figure Q-1 Proposed Cavern Well Plugging and Abandonment Schematic
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R. NECESSARY RESOURCES
See attached documentation.

By consent of the FOIA requestor, private financial information specific to Buckeye Terminals 
LLC, contained on Pages 85-86, have been determined to be not relevant to the information 
request, and have been partially redacted.













EXPANDED 
GLOBAL 
PRESENCE

2016  ANNUAL REPORT



ABOUT US

BUCKEYE PARTNERS, L.P. (NYSE: BPL) is a publicly traded 

of integrated assets providing midstream logistic solutions, primarily 

petroleum products.

ORGANIZATIONAL OVERVIEW

DOMESTIC PIPELINES & TERMINALS 
   ~6,000 miles of pipeline with ~110 delivery locations

   Primarily demand-pull system; limiting impact of supply disruptions
    Operates and/or maintains third-party pipelines and performs certain engineering and construction management 
services for its customers

GLOBAL MARINE TERMINALS 

MERCHANT SERVICES

Vessel dock at the Buckeye Perth Amboy 
facility in New Jersey



Clark C. Smith
Chairman, President and  

I AM PLEASED TO REPORT THAT 2016 
WAS AN EXCEPTIONAL YEAR for Buckeye and 

Safely Through the Storm 

communities in which we operate. Our employees were able to demonstrate 

aftermath of the storm were nothing short of outstanding.  

operations were secure and that our facilities were fully prepared for its impact.  

2 0 1 6  A N N U A L  R E P O R T   1

Rail unloading rack at the Buckeye  
Port Reading facility in New Jersey
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demonstrated that this advanced preparation allows us to withstand incidents with minimal impact. Most 
importantly, we are happy and thankful to report that all of our employees and their families in Matthew’s 
path survived the storm with no injuries.

Financial and Operational Excellence 
2016 was an outstanding year for Buckeye as we grew Adjusted EBITDA1 by almost 20 percent to a record 
$1.03 billion.  This strong performance allowed us to continue to grow distributions to our unitholders  
as we declared distributions of $4.875 for the year, representing over four percent growth from the prior year. 
All three of our business segments contributed to this record performance. Our Domestic Pipelines & 
Terminals segment has grown consistently through the contribution from numerous capital projects that our 

from strong storage demand driving higher utilization and storage rates as well as new capital projects that 
brought storage capacity back in service. In addition, we completed the build out and are now operating all 

management and favorable business conditions. This segment 
also contributed a record level of revenues to the Buckeye 

pipeline and terminal assets.

Business Strategy for Growth and Diversification 
Buckeye has continually emphasized our goal of diversifying 
our business across new products and services as well  
as new geographic locations. We have achieved great success 

our portfolio of domestic terminals. We also entered into the marine terminal business while meeting our 
objective of increasing our geographic scale by acquiring terminals in the Caribbean, Corpus Christi, and 

this strategy, minimizing investment risk where possible with long-term contracts. We managed our balance 

this strategy in 2010. At the same time, we have also improved our coverage and strengthened our 
balance sheet, maintaining our investment grade credit rating while continuing to grow distributions to our 

the past 18 to 24 months.

2016 WAS AN OUTSTANDING 
YEAR FOR BUCKEYE AS  
WE GREW ADJUSTED 
EBITDA BY ALMOST 20 
PERCENT TO A RECORD 
$1.03 BILLION.



 

that improve coverage and strengthen our balance sheet.

continue to contribute to our success.

Investing Globally 

 
 
 

 
of crude and petroleum products.
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VTTI terminal located in Johor, Malaysia  
near the Port of Singapore
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Capitalizing on Opportunities

Midwestern supply sources eastward to the Pittsburgh and other Western Pennsylvania markets. This 

continue to ramp up in early 2017 with the full run-rate contribution being achieved in the second quarter.

We also announced the successful completion of an open season for the second phase of this project. The 

approval and permitting process for this project, which we currently plan to complete in late 2018.

terminals. We also increased our butane blending and vapor recovery capabilities and completed a number 

us in 2017 and beyond.

Opportunity Set Remains Vast 
As we look forward to 2017, we continue to see numerous opportunities as well as business challenges 

among our New York Harbor terminals. We are assessing further opportunities to invest in our Chicago 

 

and development teams are making on these very important initiatives.

to continue to deliver outstanding results.

Clark C. Smith 

1



2016 
FORM 10-K



By consent of the FOIA requestor, most of  (Pages 96 to 224) the Form 10-K report 
containing private financial information specific to Buckeye Terminals LLC, has been 
determined to be not relevant to the FOIA request, and have been removed.



CLASS III AREA PERMIT APPLICATION FOR PROPOSED CAVERN WELLS CW-1 THROUGH CW-4
Project No. 192065A
BUCKEYE TERMINALS, LLC

WSP USA
December 2017

Page S-1

S. AQUIFER EXEMPTIONS
This application does not request an aquifer exemption.
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T. EXISTING PERMITS
Buckeye Terminals, LLC holds the permits listed in Table T-1.

Table T-1 Existing EPA Permits for Buckeye Terminals, LLC Woodhaven Terminal

MEDIUM PERMIT TYPE PERMIT ID EXPIRATION DATE

Federal Permits

Air Emissions Inventory System (EIS) EIS #7305611 NA

Waste RCRA - Notification of Waste
Activity

Active Conditionally Exempt Small
Quantity Generator (CESQG)

MIR000039974 NA

State Permits

Air MDEQ Permit to Install No. 21-14A,
Wayne County

State Registration
Number B2158

December 7, 2017

Water Michigan DEQ, EPA Region 5, CWA,
National Pollutant Discharge
Elimination System (NPDES)
Certificate of Coverage under
General Permit

MIG670085 April 2018

Water Stormwater Pollution Prevention
Plan (SWPPP)

MIS320020 April 2018
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U. DESCRIPTION OF BUSINESS
Buckeye Terminals, LLC is an affiliate of Buckeye Partners, L.P., a publicly traded master limited partnership that owns and
operates a diversified network of integrated assets providing midstream logistic solutions, primarily consisting of the
transportation, storage, and marketing of liquid petroleum products. Buckeye Terminals, LLC is one of the largest
independent terminalling and storage operators in the United States in terms of capacity available for service. Buckeye
Terminals, LLC, through its affiliates, also uses its service expertise to operate and/or maintain third-party pipelines and
perform certain engineering and construction services for its customers.

Buckeye Terminals, LLC's terminal network comprises more than 120 liquid petroleum products terminals with aggregate
storage capacity of over 115 million barrels across its portfolio of pipelines, inland terminals and an integrated network of
marine terminals located primarily in the East Coast and Gulf Coast regions of the United States and in the Caribbean.

Buckeye Terminals, LLC has 115 active terminals that provide bulk storage and throughput services with respect to liquid
petroleum products and renewable fuels, including ethanol, and have an aggregate storage capacity of over 55 million
barrels. In addition, three of the terminals provide crude oil services, including train loading/unloading, storage and
throughput.

The Woodhaven Terminal located at 20755 West Road, Woodhaven, Michigan, currently uses surface tanks to store gasoline,
diesel fuel, and ethanol. Approximately 990,000 bbls of tank storage is present at the Woodhaven Terminal.

Applicable SIC Code: 4226 Special Warehousing and Storage
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Permit No: 135 Source: Geowebface DEQ 

• API Number:21163001358000 

• Permit Number:135 

• Lease Name:PHILLIPS PETROLEUM COMPANY 

• Well #:BD-2 

• Status:Terminated Permit 

• Total Depth:Null 

• Producing Formation:Null 

• Latitude:42.16744 

• Longitude:-83.2309 

• Place:Brownstown 

• County:Wayne 

• TRS:04S10E10 

• Map-c lick Lat:42.16744 

• Map-c lick Lon:-83.23096 

 



API NO. 21163001350000 

 

NO DATA AVAILABLE 













































































































































Permit No.145 Well Details (Source: Geowebface DEQ) 

 

• API No. 21163001458000 

• Permit Number:145 

• Lease Name: MOBIL OIL CORPORATION 

• Well #:BD2 

• Status: Plugging Approved 

• Total Depth:365 

• Producing Formation: Null 

• Latitude:42.1353 

• Longitude:-83.2273 

• Place: Woodhaven 

• County: Wayne 

• TRS:04S10E22 

• Map-c lick Lat:42.13530 

• Map-c lick Lon:-83.22732 

 



API NO. 21163001458000 

 

NO DATA AVAILABLE 

























Permit No 133 Well Data (Source: Geowebface DEQ) 

 

• API Number: 21163001338000 

• Permit Number:133 

• Lease Name: SCONY-MOBILE 

• Well #:BD 1 

• Status: Plugging Approved 

• Total Depth:330 

• Producing Formation: Null 

• Latitude:42.13548 

• Longitude:-83.22644 

• Place: Woodhaven 

• County: Wayne 

• TRS:04S10E22 

• Map-c lick Lat:42.13548 

• Map-c lick Lon:-83.22646 

 



API NO. 21163001338000 

 

NO DATA AVAILABLE 























Permit No 146 Source: Geowebface  DEQ 

 

• API Number:21163001468000 

• Permit Number:146 

• Lease Name:MARATHON OIL CO. (WOODHAVEN) 

• Well #:BD1 

• Status:Active 

• Total Depth:3752 

• Producing Formation:Null 

• Latitude:42.131838 

• Longitude:-83.227123 

• Place:Woodhaven 

• County:Wayne 

• TRS:04S10E22 

• Map-c lick Lat:42.13187 

• Map-c lick Lon:-83.22718 

 



...: c 
.-r 0 2. 

UNITED STATES ENVIRONMENTAL PROTECTION AGa- 
REGION 5 

0 i. 
0 ..c 77 WEST JACKSON BOULEVARD 

.."' CHICAGO, IL 60604-3590 
4 PROI C' 

PAGE 1 of 13 
REPLY TO THE ATTENTON OF: 

UNIEhll STATES ENVIRONMENTAL PROTECTION AGENCY (U1) 
UNDERMOUND INJECTION CONTROL MINOR PERMIT MCDIFICATION: CLASS II 

Permit Number: MI-163-2D-0001 

Facility Name: Brine Disposal Well #1 (BD146)  

Pursuant to the provisions of the Safe Drinking Water Act, as amended 
(42 U.S.C. 300f et sea., commenly known as the SDWA) and implementing 
regulations promulgated by the USEPA at Parts 124, 144, 146 and 147 of Title 
40 of the Code of Federal Regulations (CM, 

Marathon Pipe Line LLC., of Findlay, Ohio 

is hereby authorized to operate an injection well located in Michigan, Wayne 
County, T4S, R10E, Section 22, SE 1/4 Section, for injection into the Eau 
Claire and Mt. Simon Formations at depths between 3252 feet and 3704 feet, 
upon the express condition that the permittee meet the restrictions set forth 
herein. . 

The ourpose of the injection is for the disposal of salt water from gas 
storage operations owned or operated by Marathon Pipe Line LLC in the immediate 
area. 

All references to Title 40 of the Code of Federal Regulations are to all 
regulations that are in effect on the date that this permit is effective,--- 

This permit is a minor modification of an existing permit whichs signed 
on Decebber 8, 1988. This permit shall become effective onNOV  4 LUU  

,and shall remain in full force and effect during the operating life of the 
well, unless this permit is otherwise revoked, terminated, modified or reissued 
pursuant to 40 CYR 144.39, 144.40 or 144.41. This permit shall also remain in 
effect upon delegation of primary enforcement responsibility to the State of 
Michigan, unless that State chooses to adopt this permit as a State permit. 
This permit will be reviewed at least every five (5) years from the effective 
date specified above. 

Signed and dated: 

Jo Lynn Traub 
Director, Water Division 

This permit contains 13 pages and attachments A through C. 
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PART I 

GENERAL PERMIT COMPLIANCE 

A. EFFECT OF PERMIT 

The permittee is allowed to engage in underground injection in 
accordance with the conditions of this permit. The underground 
injection activity, otherwise authorized by this permit or rule, 
shall not allow the movement of fluid containing any contaminant 
into Underground Sources of Drinking Water (USDW), if the presence 
of that contaminant may cause a violation of any Primary Drinking 
Water Regulation pursuant to Title 40 CFR Part 142 or may otherwise 
adversely affect the health of persons. Any underground injection 
activity not specifically authorized in this permit or otherwise 
authorized by permit or rule is prohibited. Issuance of this 
permit does not convey property rights of any sort or any exclusive 
privilege; nor does it authorize any injury to persons or property, 
any invasion of other private rights ,'or any infringement of 
State or local law or regulations. Compliance with the terms of 
this permit does not constitute a defense to any action brought 
under Section 1431 of the Safe Drinking Water Act (SDWA), or any 
other law governing protection of public health or the environment, 
for any imminent and substantial endangerment to human health or 
the environment. 

B. PERMIT ACTIONS 

This permit may be modified, revoked and reissued, or terminated 
for cause as specified in Title 40 CFR §144.39, §144.40, and §144.41. 
The filing of a request for a permit modification, revocation and 
reissuance, termination, or the notification of planned changes 
or anticipated noncompliance on the part of the permittee does not 
stay the applicability or enforceability of any permit condition. 

C. SEYERABILITY 

The provisions of this permit are severable, and if any provision of 
this permit or the application of any provision of this permit to 
any circumstance is held invalid, the application of such provision 
to other circumstances and to the remainder of this permit shall 

not be affected thereby. 

D. CONFIDENTIALITY 

In accordance with Title 40 CFR Part 2 and §144.5, any information 
submitted to USEPA pursuant,to this permit may be claimed as 
confidential by the submitter. Any such claim must be asserted 
at the time of submission by stamping the words 'confidential 
business information" on each page containing such information. 
If no claim is made at the time of submission. USEPA may make 
the information available to the public without further notice. 
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If a claim is asserted, the validity of the claim will be assessed 
in accordance with the procedures in Title 40 CFR Part 2 (Public 
Information). Claims of confidentiality for the following infor-
mation will be denied: 

1) The name and address of the permittee; and, 

2) Information which deals with the existence, absence or 
level of contaminants in drinking water. 

E. DUTIES AND REQUIREMENTS 

1. Duty to Comply - The permittee shall comply with all conditions 
of this permit, except to the extent and for the duration such 
noncompliance is authorized by an emergency permit. Any permit 
noncompliance constitutes a violation of the SOWA and is grounds 
for enforcement action, permit termination, revocation and re-
issuance or modification. 

2. Penalties for Violations of Permit Conditions - Any person 
who operates this well in violation of permit conditions 
is subject to civil penalties, fines, and other enforcement 
action under the SDWA and may be subject to such actions 
under the Resource Conservation and Recovery Act. Any 
person who willfully violates a permit condition may be 
subject to criminal prosecution. 

3. Need to Halt or Reduce Activity not a Defense - It shall 
not be a defense for a permittee in an enforcement action 
to state that it would have been necessary to halt or 
reduce the permitted activity.  in order to maintain 
compliance with the conditions of this permit. 

4. Duty to Mitigate - The permittee shall take all reasonable 
steps to minimize or correct any adverse impact on the environment 
resulting from noncompliance with this permit. 

5. Proper Operation and Maintenance - The permittee shall at all times 
properly operate and maintain all facilities. Proper operation 
and maintenance includes effective performance and adequate funding, 
including appropriate quality assurance procedures. 

6. Duty to Provide Information - The permittee shall furnish to the 
Director, within thirty (30) days, any information which the 
Director may request to determine whether cause exists for 
modifying, revoking and reissuing, or terminating this permit, 
or to determine compliance with this permit. The permittee 
shall also furnish to the Director, upon request, copies of 
records required by this permit to be retained. 
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7. Inspection and Entry - The permittee shall allow the Director, 
or an authorized representative, upon the presentation of 
credentials and other documents as may be required by law to: 

(a) Enter upon the permittee's premises where a regulated 
facility or activity is located or conducted, or where 
records are kept under the conditions of this permit; 

(b) Have access to and copy, at reasonable times, any records 
that must be retained under the conditions of this permit; 

(c) Inspect, at reasonable times, any facilities, equipment 
(including monitoring equipment), practices, or opera-
tions, regulated or required under this permit; and, 

(d) Sample or monitor the injected fluids, at reasonable times 
for the purposes of assuring permit compliance, or 
as otherwise authorized by the SDWA, at any location. 

8. Records  

(a) The permittee shall retain records of all monitoring in-
formation, including all calibration and maintenance re-
cords and copies of all reports required by this permit, 
for a period of at least three (3) years from the date of 
the sample, measurement or report. The permittee shall 
also maintain records of all data required to complete 
this permit application and any supplemental information 
submitted under Title 40 CFR §144.27, §144.28 and §144.31. 
These periods may be extended by the Director at any time 
by written notice to the permittee. 

(b) The permittee shall retain records concerning the nature 
and composition of all injected fluids until three (3) years 
after the completion of plugging and abandonment in accordance 
with the plugging and abandonment plan, contained in Part III(B) 
of this permit. At the conclusion of the retention period, 

if the Director so requests, the permittee shall deliver 
the records to the Director. 

(c) Records of monitoring information shall include: 

(i) The date, exact place, and the time of sampling or 

measurements; 

(ii) The individual(s) who performed the sampling or 
measurements; 

(iii) A precise description of both sampling methodology 
and the handling of samples; 

(iv) The date(s) analyses were performed; 

(v) The individual(s) Who performed the analyses; 
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(vi) The analytical techniques or methods used; and, 

(vii) The results of such analyses. 

•Notification Requirements  

(a) Planned Changes - The permittee shall notify the Director 
at least thirty (30) days prior to any planned physical 
alterations or additions to the permitted facility, or 
changes in the injection fluids. An analysis of new 
injection fluids shall be submitted to the Director in 
accordance with Parts 11(8)(2) and II(8)(3) of this permit. 

(b) Anticipated Noncompliance - The permittee shall give 
advance notice to the Director of any planned changes 
in the permitted facility or activity which may 
result in noncompliance with permit requirements. 

(c) Transfer of Permits - This permit is not transferrable 
to any person except after notice is sent to the Director 
and the requirements of Title AO CFR §144.38 have been met. 
The Director may require modification or revocation 
of the permit to change the name of the permittee and 
incorporate such other requirements as may be necessary 
under the SDWA. 

(d) Compliance Schedules - Reports of compliance or non-
compliance with, or any progress reports on, interim 
and Hnal requiremenLs contained In any compliance 
schedule of this permit shall be .,.—litted no later 
than thirty (30) days following each schedule date. 

(e) Twenty-Four (24) Hour Reporting 

(i) The permittee shall report to the Director any 
noncompliance which may endanger health or the 
environment. This information shall be provided 
orally within twenty-four .(24) hours from the 
time the permittee becomes aware of the circumstances. 
and shall include the following information: 

(a) Any monitoring or other information which 
indicates that any contaminant may cause an 
endangerment to an underground source of 
drinking water; or, 

(b) Any noncompliance with a permit condition 
or malfunction of the injection system 
which may cause fluid migration into or 
between underground sources of drinking water. 



(h) 

MI-163-2011-0001 

-6- 

(ii) A written submission shall also be provided as soon 
as possible but no later than five (5) days from the 
time the permittee becomes aware of the circumstances. 
The written submission shall contain a description 
of the noncompliance and its cause; the period of non-
compliance, including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated 
time it is expected to continue; and steps taken or 
planned to reduce, eliminate, and prevent recurrence of 
the noncompliance. 

Other Noncompliance - The permittee shall report all other 
instances of noncompliance. The reports shall contain the 
Information listed in Part I(E)(9)(e)(11) of this permit. 

Other Information - If or when the permittee becomes aware 
that he/she failed to submit any relevant facts in the 
permit application, or submitted incorrect information in a 
permit application or in any report to the Director, the 
permittee shall promptly submit such facts or corrected 
information. 

Report on Permit Review - Within thirty (30) days of receipt, 
the permittee shall report to the Director that he/she has 
read and is personally familiar with all terms and conditions 
of this prrmit. 

10. Commencing Injection - The permittee shall not recommence injection 
until any remedial proc(41uros described in Parts 1(E)(16) and III(C) 
of. this permit are complete, and; 

(a) The permittee has submitted a report on the remedial work 
to the Director; and, 

(b) The Director has inspected or otherwise reviewed the remedial 

work and notified the permittee in writing'that hg/she is in 

compliance with the conditions of this permit; or, 

(c) The permittee has not received, with thirteen (13) days of 
the date of the Director's receipt of the report required 

above, notice from the Director of his/her intent to inspect 
or otherwise review the new injettion well, in which case 

prior inspection or review is waived and the peraittee may 
commence injection. 
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11. Signatory Requirements - All reports or other information re-
quested by the Director shall be signed and certified-according 
to Title 40 CFR §144.32. 

12. Aotice of Plugging and Abandonment - The permittee shall 
notify the Director at least forty-five (45) days before 
conversion or abandonment of the well. 

13. Plugging and Abandonment - The permittee shall plug and 
abandon the well as provided in the plugging and abandonment 
plan contained in Part III(B) of this permit. After a cessation 
of operation of two (2) years, the owner or operator shall plug 
and abandon the well in accordance with the plan provided in 
Part III(B) of this permit unless the operator fulfills the other 
requirements under Title 40 CFR §144.52(a)(6). The permittee shall 
notify the Director of plugging and abandonment in accordance 
with the reporting procedures in Part II(B)(3)(d) of this permit. 

14. Financial Responsibility - The permittee shall maintain 
financial responsibility and resources to plug and abandon 
the underground injection well in accordance with Title 
40 CFR §144.52(a)(7) as provided in Attachment R of the 
administrative record corresponding to this permit action 
which is hereby incorporated by reference as if it appeared 
fully set forth herein. The permittee shall not substitute 
an alternative demonstration of financial responsibility 
from that which the Director has approved, unless the permittee 
has previously submitted evidence of that alternative 
demonstration to the Director and the Director has notified 
the permittee in writing that the alternative demonstration 
of financial responsibility is acceptable. The financial 
responsibility mechanism shall be updated periodically, 
upon request of the Director. 

15. Insolvency  

(a) In the event of the bankruptcy of the trustee or 
Issuing institution of the financial mechanism, or a 
suspension or revocation of the authority of the 
trustee institution to act as trustee or the institution 
Issuing the financial mechanism to issue such an 
instrument, the permittee must submit an alternative 
demonstration of financial responsibility acceptable 
to the Director within sixty (50) days after such event. 

(b) An owner or operator must also notify the Director by 
certified mail of the commencement of voluntary or 
involuntary proceedings under Title 11 (Bankruptcy), 
U. S. Code, naming the owner or operator as debtor, 
within ten (10) business days after the commencement 
of the proceeding. A guarantor of a corporate guarantee 
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must make such a notification if the permittee is named 
as debtor, as required under the terms of the guarantee. 

16, Remedial Action  

(a) The permittee shall shut in the injection well whenever 
he/she or USEPA determines that operation thereof may be 
causing upward fluid migration through the wellbore of 
any improperly plugged or unplugged well in the area of 
review and shall take such steps as he/she can to properly 
plug the offending well(s). Any operation of the well 
which may cause upward fluid migration from an improperly 
plugged or unplugged well will be considered a violation 
of this permit. If the permittee or USEPA determines 
that the casing of the permitted well is leaking, the 
permittee will imediately shut in the well until such 
time as appropriate repairs can be effected and a mechan-
ical integrity demonstration provided to the Director. 

(b) The permittee shall not recommence injection until any 
and all remedial action has been taken in accordance with 
the plan contained in Part III(C) of this permit and the 
requirements in Part I(E)(10) of this permit have been met. 

17. Mechanical Integrity 

(a) The permittee must establish and shall maintain mechanical 
Integrity of this well, in accordance with Title 40 CFR 
§146.8. 

(b) A demonstration of mechanical integrity, in accordance 
with Title 40 CFR §146.8„ shall be performed at least 
every five (5) years from the date of the last approved 
demonstration. The permittee shall notify the Director 
of his/her intent to demonstrate mechanical integrity at 
least thirty (30) days prior to such demonstration. 

Cc) The permittee shall demonstrate the mechanical integrity 
of the well by pressure testing whenever: (i) the tubing is 
removed from the well or replaced; (ii) the packer is reset; 
or, (iii) a loss of mechanical integrity occurs during 
operation. 

(d) The Director may, by written notice, require the permittee 
to demonstrate mechanical integrity at any time. 

(e) The permittee shall cause all gauges used in mechanical 
Integrity demonstrations to be calibrated prior to the 
demonstration. For continuous annulus monitoring, 
gauges shall be calibrated on an annual basis. 
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(f) The permittee shall cease injection if a loss of xechanical 
integrity during a test, or a loss of mechanical integrity, 
as defined by Title 40 CFR §146.8, becomes evident during 
operation. Operations shall not be resumed until the Director 
gives approval to recommence injection. 

(g) The permittee shall notify the Director of the loss of 
mechanical integrity, in accordance with the reporting 
procedures in Parts 11(8)(3)(d) and 1(E)(9)(e) of this 
permit. 

18. Restriction on Injected Substances - The permittee shall be 
restricted to the injection of oil field brines or those fluids 
used in the enhancement of oil and gas production, and further, 
no fluids other than those from sources noted in the administrative 
record and approved by the Director shall be injected. 
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PART II 

WELL SPECIFIC CONDITIONS FOR UIC PERMITS 

A. CONSTRUCTION REQUIREMENTS 

I. Siting - Notwithstanding any other provision of this permit, 
the injection well shall inject only into a formation which 
is separated from any USN by a confining zone that is free 
of known open faults or fractures within the area of the review. 

2. Casing and Cementing - Injection wells shall be cased and 
cemented to prevent the movement of fluids into or between 
USDWs. Specifics on the casing and cement to be used in the 
construction of the well shall be as contained in Attachments 
L and M of the administrative record corresponding to this 
permit action which are hereby incorporated by reference as 
if they appeared fully set forth herein. 

3. Tubing and Packer Specifications - Injection shall only take 
place through tubing with a packer set in the long string casing 
at a depth no higher than immediately above the injection zone. 
Tubing and packer specifications shall be as represented in 
engineering drawings contained in Attachments L and M of the 
administrative record corresponding to this permit action 
which are hereby incorporated by reference as if they appeared 
fully set forth herein. Any proposed changes shall be submitted 
by the applicant for the approval of the Director before 
Installation. 

4. Wellhead Specifications - For every injection well, the 
operator shall provide a female fitting, with a cutoff valve, 
to the tubing at the wellhead, so that the amount of injection 
pressure being used may be measured by a representative 
of the USEPA by attaching a gauge having a male fitting. 

B. OPERATING, MONITORING AND REPORTING REQUIREMENTS 

1. Operating Requirements  

(a) Injection Pressure Limitation  

(1) Beginning on the effective date of this permit, the 
permittee is authorized to operate the injection well, 
subject to the limitations and monitoring requirements 
set forth herein. The injection pressure and injected 
fluid shall be limited and monitored as specified in 
Part III(A) of this permit. 
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(ii) Injection at a pressure which initiates fractures 
in the confining zone or causes the movement of 
injection or formation fluids into or between USOWs 
is prohibited. 

(iii) Injection between the outermost casing protecting 
USDWs and the well bore is prohibited. 

(iv) The annulus between the tubing and the long string 
casing shall be filled with a liquid designed to 
inhibit corrosion. The annulus liquid will be 
monitored in accordance with Parts II(B)(2)(d) and 
II(B)(3)(b) of this permit. Any specific annulus 
requirements are contained in Part III(A) of this 
permit. 

2. Monitoring Requirements  

(a) Samples and measurements, taken for the purpose of monitoring, 
shall be representative of the monitored activity. Grab 
samples shall be used to obtain a representative sample of 
the fluid to be analyzed. Part III(A) of this permit describes 
the sampling location and required parameters for injection 
fluid analysis. The permittee shall identify the types of 
tests and methods used to generate the monitoring data. The 
monitoring program shall conform to the one described in 
Part III(A) of this permit. 

(b) Analytical Methods - Monitoring of the nature of injected 
fluids shall comply with applicable analytical methods cited 
and described in Table I of Title 40 CFR 136.3 or in Appendix 
III of Title 40 CFR Part 261 or by other methods that have 
been approved by the Director. 

(c) Injection Fluid Analysis - The nature of the injection 
fluids shall be monitored as specified in Part III(A) of 
this permit. An initial analysis of the injection fluid 
is contained in Attachment H of the administrative 
record corresponding to this permit action which is 
hereby incorporated by reference as if it appeared fully 
set forth herein. 

(d) Injection Pressure, Annulus Pressure, Annulus Liquid Loss,  
plow Rate and Cumulative Volume - Injection pressure, annulus 
pressure, flow rate and cumulative volume shall be recorded 
at least weekly. Annulus liquid loss shall be recorded at 
least quarterly. This _loss shall be reported as the volume 
of liquid added to the annulus to keep it filled In accordance 
with Part II(B)(1)0v). All gauges used in monitoring shall 

be calibrated in accordance with Part I(E)(17)(e) of this 
permit. 
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3. Reporting Requirements - Copies of the monitoring results and 
all other reports shall be submitted to the Director at the 
following address: 

U.S. Environmental Protection Agency 
Region V 
230 South Dearborn Street 
Chicago, Illinois 60604 
Attn: UIC Section, Enforcement Team (5WD-TUB-9) 

(a) Monthly Reports - Monitoring results obtained during 
each week shall be recorded on a form which has been 
signed and certified according to Title 40 CFR §144.32. 
Forms shall be submitted at the end of each month and 
shall be postmarked no later than the 10th day of the 
month following the sampling period. The first report 
shall be sent no later than the 10th day of the month 
following the month in which injection commences. This 
report shall include the weekly measurements of injection 
pressure, annulus pressure, flow rate and cumulative 
volume as required in Part III(A) of this permit. 

(b) Quarterly Reports - Monitoring results obtained each 
quarter shall include the measurement of annulus liquid 
loss as required in Part III(A) of this permit. Reports 
shall be submitted at the end of each quarter and shall be 
postmarked no later than the 10th day of the first month of 
the following quarter. 

(c) Annual Reports - Monitoring results obtained each year 
shall include the measurements of injected fluid 
characteristics as required in Part III(A) of this permit. 
Reports shall be submitted at the end of each year and 
shall be postmarked no later than the 10th day of the 
first month of the following year. 

(d) Reports on Well Tests, Workovers, and Plugging_ and  
Abandonment - The applicant shall provide the -Director 
with the following reports and test results within sixty 
(60) days of completion of the activity: 

(i) Mechanical integrity tests; 

(ii) Logging or other test data; 

(iii) Well workovers (Using EPA Form 7520-12); and. 

(iv) Plugging and abandonment. 
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PART IN 

SPECIAL CONDITIONS 

These special conditions include, but are not limited to plans for 
maintaining, correct operating procedures, monitoring conditions and 
reporting, as required by Title 40 CFR Parts 144 and 146. These plans 
are described in detail in the permittee's application for a permit, and 
the permittee is required to adhere to these plans as approved by the 
Director as follows: 

A. OPERATING, MONITORING AND REPORTING REQUIREMENTS (ATTACHED) 

B. PLUGGING AND ABANDONMENT PLAN (ATTACHED) 

C. REMEDIAL ACTION PLAN (ATTACHED) 

D. ADDITIONAL REQUIREMENTS (ATTACHED) 
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OPERATING, NDNITORING AND REPORTING REQUIREMERTS 

MINIMUM MINIMUM 
LIMIMITON MCIVITORIM REG. REPORTING 

REQUIREMENTS 

Characteristic Freq .  

 

  

*Injection Pressure 869 psig (MAXIMUM) weekly monthly 

Annulus Pressure weekly monthly 

Flow Rate weekly monthly 

Cumulative Volume weekly monthly 

Annulus Liquid Loss weekly quarterly 

**Chemical Composition of Injected Fluid annually grab annually 

SAMPLING ECCATION: 

*The limitation on wellhead pressure serves to prevent confining-formation 
fracturing. This limitation was calculated using the following formula: 
[(0.8 - (0.433 psi/ft)(specific gravity)] x depth] - 14.7 psi. The 
maximum wellhead pressure is dependent upon depth and specific gravity 
of the injected fluid. The Eau Claire Formation at 3252 feet was used 
as the depth and a specific gravity of 1.22 was used for the injectpd 
fluid. 

*?1/4Chemica1 composition analysis Shall include, but not be limited to, the 
following: Sodium, Calcium, Magnesium, Barium, Total Iron, Chloride, 
Sulfate, Carbonate, Bicarbonate, Sulfide, Total Dissolved Solids, pH, 
Resistivity (ohm-meters @ 75°F), and Specific Gravity. 
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&EPA 
United States Environmental Protection Agency . Washington, DC 20460 MI-163-2D-0001  

' PLUGGING AND ABANDONMENT PLAN Page B-1 of 2  
Name and Address of Facility 
Marathon Pipe Line LLC - Woodhaven Station 
24400 Allen Road 
Woodhaven. MI 48183 

Name and Address of Owner/Operator 
Marathon Pipe Line LLC 
539 South Main Street 
Findlay QH 45R4r) 

Locate Well and Outline Unit on 
Section Plat - 640 Acres 

State 

MI 

County 

Wayne 
Permit Number 

MI-183-2D-001 

N 
Surf acq‘Location Description 

NE NE SE 22 
10E 

I I 1 I I I 1/4 of • 1/4 of 1/4 of 1/4 of Section Township 
Range4S 

_J__L_L_ 
I I I 

___L_LI_ 
I I I 

___I__Li._ 
I I I 

__L_L.J__ 
I • I I 

Locate well in two directions from nearest lines of quarter section and drilling unit 

Surface 
59 Location 1  ft. frm (N/S) N Line of quarter section 

and 342  ft. from (EMI) E Line of quarter section.  
TYPE OF ALMIORIZAI1ON WELL ACTIVITY 

W 1 I I 
1 LI__ 
I I I 

— —t. — I-- -t — 

_ _l_L.1_ 

I I I I  

I I I 
_l_LI__x_ 

I I I 
— '1 — I-1-  — 

_l__LI._ 

I I I 
1 , . 

E 

X 

Number 

Individual Permit 

Area Permit 

Rule 

of Wells 1  

• 

D 

0 

LI 

. 

CLASS 

CLASS 

cuss 

I 

11 
Brine Disposal 

Enhanced Recovery  
Hydrocarbon Storage  

in 
s 

Lease Name Well Number 

CASING AND TUBING RECORD AFTER PLUGGING . METHOD OF EMPLACEMENT OF CEMENT PLUGS 

SIZE WT (LB/FT) TO BE PUT IN WELL (FT) TO BE LEFT IN WELL (FT) HOLE SIZE The Balance Method 

16" 65 83 83 22" 0 The Dump Bailer Method 

10-3/4" 40.5 422 422 13-3/4" 0 The Two-Plug Method 

5-1/2" 14 3745 3745 7-7/8' 0 Other 

CEMENTING TO PLUG AND ABANDON DATA: PLUG #1 PLUG #2 PLUG #3 PLUG #4 PLUG #5 PLUG #6 PLUG #7 

Size of Hole or Pipe in which Plug Will Be Placed (inche 5-1/2" 5-1/2" 

Depth to Bottom of Tubing or Drill Pipe (ft 3300 380 
Sacks of Cement To Be Used (each plug) 100 194 
Slurry Volume To Be Pumped (Cu. ft.: 118 228.92 
Calculated Top of Plug (ft.) 2439 Surface 
Measured Top of Plug (if tagged ft.; N/A N/A 
Slurry Wt. (LbJGal.) 15.6 15.6 
Type Cement or Other Material (Class III) Class A Class A 

LIST AU. OPEN HOLE AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED (if any) 

From To From To 

3334 3700 

• 

Estimated Cost to Plug Wells 

$36,492.00 

, 
Certification 

I certify under the penalty of law that I have personally examined and am familiar with the information submitted in this document and all 
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
information is true, accurate, and complete. I am aware that there are significant penalties for submitting false information, including the 
possibility of fine and imprisonment. (Ref. 40 CFR 144.32) 

Name and Official Title (Please type or print) 
Mr. Donald Donald P. Bozell, President 
Marathon Pipe Line, LLC 

Signature Date Si ned 

/0 

EPA Form 7520-14 



333)4 3700 Eau Claire - Mt. Simon 162 perforations 

1 LIST OF ALL OPEN AND/OR PERFORATED INTERVALS AND INTERVALS WHERE CASING WILL BE VARIED 

To Formation Name So.cify Op. Hoi•/Porior•clons/Vorled Ceosing From 

" Add Any Additional Information 
° May Not Apply • 

" Add Any Additional Information 
° May Not Apply 

•.•-!ELL GONsTnUCTION cuniNG OPERATION 
)1,  

Surface 

PLUGGING AND AGANDoNmcNT CONSTRucTioN 

Surface 

• Depth 375-2(ft.) 

Plugged back to 

3745 ft. 

• Depth 3752  (it) 
Plugged back to 

3745 ft. 

Su 
Top Plug interval 

"fRr-P(ft to 

) 

Surface 
C 83  (ft ) 

USOW, 
Base  I 55   (ft ) 

• USOW Base Plug 
Interval 

— (ft ) to _ (f t 

suriac. 83  
Cuing (ft I 

tiCra Base  

• Intermediate 
Cut/Rip Point Plug 
Interval 

—..(ft  

° IntermeAiirte 
Casing  4.4  

• Middle Plug Interval 

—(ft I to_(ft). 

° Long String Cut/Rip 
Point Plug Interval 

—(ft ) to—(ft 

Packer „ 
Depth  )2)0  (it, ) 

Bottom Plug Depth 

714 .1c3  (ft (to  ViOQft ) 

' Intermediate 
Cut/Rip • 
Depth  If,  I 

.erforate 
5411 casing 

3ynQ to 3f)0 ft to

Casing 1221— (ft ) 

• Long String 
Cut/Rip Depth 

 (ft I 

Long String. 
Casing :374c (ft 

• MechenircAl Plug 
Depth l'SUU  (ft ) 

Long S trigg_ 
Casingal 'I'.  (It) 

// 

I/  

1/  

1/ 

Top Of 
Cement (ft 

Surface 

Top Of 
Carnent—(ft 

Surface 

Perforations:  162  

Hole Size  1 / 2   (in.) 

Top Of 
Cement  

380
(ft ) 

MI-1 63-2D-0001 
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REMEDIAL ACTION PLAN 

No remedial action is required at this time. 
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APPENDIX

B DRILLING PROGRAM
(SEE ATTACHMENT L)



Number       192065A

BUCKEYE WOODHAVEN
CAVERN WELL

DRILLING PROGRAM
Date    11/14/17

Page 1 of 7

Rev. 0 Date 10/11/11

Operator Name: Buckeye Terminals, LLC Permit No.: N/A
Well: Cavern Well API #: N/A
Field: Woodhaven Terminal Section: NA
County: Wayne Block: NA
Lease Name: N/A Survey: N/A
EPA Region:  V Abstract: N/A

WELLBORE CONFIGURATION AND CASING PROGRAM

Proposed wellbore configuration:
28” Conductor Pipe:  0 - Approx. 100 feet (FT) or refusal (Augered)
20” Surface Casing:  0 - Approx. 420 FT (26” Hole)
13-3/8” Final Casing:  0 – Approx. 1015 FT (17-1/2” Hole)
8-5/8” Outer Leaching Casing:  0 – 1085 FT
5-1/2” Inner Leaching CasingL 0 – 1140 FT
Total Depth:  1150 FT (12-1/4” Hole)
Bottom of USDW – 300 FT
Top of Caprock – Approx. 700 FT
Top of Salt – Approx. 1000 FT

WORK SEQUENCING PLAN

1. Move in an appropriate sized drilling rig with a 22” rotary and set up on the new site.  Install
required H2S and gas monitoring equipment.

2. Rig up an augering drill system and auger in 32-36” hole and run 28” to +/- 100 feet from
ground level (GL).  Install 22” rotary and nipple up flow line.

3. Cut the 28” casing and weld on a fabricated 28” by 21-1/4” 2000 flange, NU diverter spool,
and NU a 21-1/4” annular BOP.  Nipple up diverter lines and a flow line. Install a 2” drain plug
in the conductor casing below ground level.

4. Pick up and run in a 17 1/2” rock bit with center punch assembly to TD.  Center punch 15-
20’ of 17-1/2” hole.  Lay down the stabilizer. Drill a 17 1/2” pilot hole to +/- 420 FT Run a
deviation survey (TOTCO) every 90 FT (every 30 FT if deviation is a problem).  There shall
be no more than 1 degree per 100 FT

5. Circulate and condition the hole for running logs.
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6. Rig up a wireline service company.  Run the appropriate logs (See Logging Program).  Rig
down and move out the wireline company.

7. Pick up and run in a 26” hole-opener with a 17 1/2” rock bit strapped to the bottom.  Open
the 17-1/2” pilot hole to 26” to +/- 420 FT GL. If practical, make the hole to fit the casing
length.

8. Circulate and condition the hole.

9. POOH with the 26” hole opening assembly.

10. Rig up a wireline service company and run a 30” 4-arm XY Caliper log from TD to conductor
pipe.

11. Rig up a casing crew service and run approx. 10 joints of 20”, 94#  J-55, STC or BTC  casing
to +/- 420 FT GL.  Float shoe and float collar (stinger type) will be installed on the first joint
before it is delivered to site install centralizers in the middle of the first two joints then one on
every other joint to surface.

12. Notify the MDEQ (or EPA Region V) office at least 8 hrs. prior to cementing.

13. Pick up and run in a cementing string of 5” drill pipe with a stinger sub on bottom and a bow
centralizer in the middle of the first joint, to the top of the float collar.  Install a 20” cement
head.  Strip a 4-1/2” pack-off assembly over the string.  Make it up onto the cementing head.
Sting into the float collar then pack off the drill pipe (fill the 20”” by 4-1/2” annulus before
packing off).  Circulate the well with the rig pumps until the cement pumping units are rigged
up and the mud viscosity is similar to the planned cement viscosity.

14. Rig up a cementing company.  Cement the 20” casing to surface.  Top off if necessary.  Pull
the 4-1/2” cementing string out of the stab-in float collar.  Test float equipment.  Circulate the
well “indirect” to check that the cementing string is clear.  Drain the annular and wash the
cement out of the BOP.

15. After 24 hours wait on cement (WOC), pressure test the 20” casing. (Pressure to be
determined)  Hold the test for 30 minutes, record it on a pressure test recorder.  Use a chart
recorder to record this test.  There shall not be more than a 10% drop in pressure.  If so, then
the test must be repeated.  Bleed off the pressure.

16. Unpack the  drill pipe.  Loosen the pack off assembly on top of the cementing head.  Remove
the cementing head from the casing. Pull the  cementing string out of the hole.

17. Cut the 20” casing and install the 21-1/4” annular and double gate BOPE.  Install drilling
nipple and nipple up a flow line.

18. Pick up and run in a 17 1/2” bit to the top of the float collar.

19. Circulate and condition the hole.  Test the casing and blowout preventers.
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20. Drill out the float collar, cement, float shoe, cement, and 10 - 15 feet of new formation.

21. Conduct a formation pressure test for 10 minutes at pressure TBD.

22. Circulate hole clean and treat mud for cement contamination.

23. Drill a 17 1/2” hole to +/- 750 FT GL (Top of Salina B salt expected at approx. 1000’ GL),
running a deviation survey (TOTCO) every 90 FT (every 30 FT if deviation is a problem).
There shall be no more than 1 degree per 100 FT

24. Displace freshwater mud system with salt brine based mud system.

25. Run in hole with 8” core assembly and make several core runs to log 750 FT GL to 1000 FT
GL (250 FT total) (top of Salina B salt).  (This is recommended by RESPEC in the 2014 Pre-
Feasibility study)

26. Continue coring with 8” core assembly and core from 1000 FT GL to 1100 FT GL (100 FT
total).

27. Remove core assembly and run back in with 17-1/2” bit and drill core hole from 750 FT GL
to 1030 FT GL.

28.  Circulate and condition the hole for running logs.

29. Rig up a wireline logging service company.  Run the appropriate open hole logs including a
30” XY Caliper log from total depth to surface.  Rig down and move out the wireline service
company.

30. Run in with drill pipe and dump formation sand to fill up 8” core hole to 1030 FT GL (or top of
the Salina B as determined from the logs). Sand will be used to pump the cement against.

31. Rig up a casing crew service and run approx. 25 joints of 13 3/8”, 61 lb/FT, 0.430” WT, J-55,
8 rd casing to +/- 1015 FT GL.  Install a float shoe and float collar on the first joint of casing .
Install centralizers in the middle of the first two joints then one on every other joint to surface.
Run casing to total depth.  Chain the casing to the substructure to prevent it from floating
while cementing.

32. Rig up a cementing company.  (If returns were not lost during drilling of this section, salt
saturated cement will be used for the entire job.  If returns were lost and not regained, the
bottom section in the salt will be cemented with salt saturated cement and the upper section
will be cemented with fresh water cement pumped down the backside of the 13 3/8” casing.
Cement the 13 3/8” casing to surface.  Top off if necessary.  Drain the cement out of the
BOPE and wash clean.

33. AFTer 72 hours (cement is salt saturated) WOC observe surface samples, if set up
sufficiently, Release.  If not set up, wait an additional 8 hrs and check.  Remove the BOPE.
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Cut the 13 3/8” casing and nipple up a 13-5/8” casinghead. Install 13-5/8” double gate BOP
and Annular BOP.  Install drilling nipple and flow line.

34. Pick up and run in a 12-1/4” bit in the well.

35. Circulate and condition the hole.

36. Drill out the float collar, cement, float shoe, cement, and 10 - 15 feet of new formation.

37. Conduct a formation integrity test for 10 minutes.

38. Circulate hole clean and treat mud for cement contamination.

39. Drill 12-1/4” hole to total depth at 1150 FT

40. Rig up a wireline logging service company.  Run the appropriate openhole logs.  Rig down
and move out the wireline service company.

41. Circulate the drilling mud out of the hole and haul it off to a disposal site.  Circulate clean 10
lb/gal brine water until the well is clean.

42. Pull out of the hole laying down the drilling assembly.

43. Install the 13-3/8” casing spool.  Energize the ‘P’ seals then test the 13 3/8” casing section
to the appropriate test pressure for 15 minutes.

44. Rig up to run +/-1070 FT of 8-5/8”, 32 lb/FT, J-55 casing with a BT&C thread.  Run casing,
externally testing to 80% of collapse on each connection under tension for 60 to 90 seconds
each (if possible).

45. Install the 9” 2M” casing spool.  Energize the ‘P’ seals then test the 8-5/8” hanger section to
the appropriate test pressure for 15 minutes.

46. Rig up to run +/-1140 FT of 5 1/2”, 14 lb/FT, J-55 casing having a BT&C connection.

47. Install the 9” 2M x 5 1/2” 2M spool.  Energize the ‘P’ seals then test the 5-1/2” hanger section
to the appropriate test pressure for 15 minutes.

48. Install valves and flanges as needed to secure the well.

49. Rig down and move out the drilling rig.
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LOGGING PROGRAM

1. 17-1/2” Pilot Hole for 20” Surface Casing (420 FT to 100 FT) – Freshwater Mud
∂ Resistivity Log w/ SP and Gamma Ray
∂ Compensated Neutron Log (Porosity)
∂ Litho Density Log

2. 26” Open Hole for 20” Surface Casing
∂ 4-Arm (X-Y) Caliper Log for 26” open hole from 420 FT to Surface.  The 4-Arm (X-Y) Caliper Log should

have a volume totalizer.

3. 17-1/2” Hole for 13-3/8” Intermediate Casing (1015 FT to 420 FT)– Saltwater Mud
∂ Resistivity Log w/ SP and Gamma Ray
∂ Compensated Neutron Log (Porosity)
∂ Litho Density Log
∂ 4-Arm (X-Y) Caliper Log. The 4-Arm (X-Y) Caliper Log should have a volume totalizer.

4. 12-1/4” Hole (1,015 FT to 1,180 FT) – Saltwater Mud
∂ Resistivity Log (Laterolog) and Gamma Ray
∂ Compensated Neutron Log (Porosity)
∂ Litho Density Log
∂ Natural Gamma Ray – Spectralog (Detection of Potassium, Thorium and Uranium in Salt)
∂ Full Wave Sonic/Monopole Sonic/Dipole Sonic Log

5. 12-1/4” Open Hole & 13-3/8” Cased Hole from 1,180 FT (TD) to Surface
∂ Gyroscopic Multi-shot Directional Survey (50 FT and 100 FT stations) inside the drill pipe prior to the

displacement of the drilling with brine.  A shot is to be taken every 100 FT from TD (1170 FT) to the 13-
3/8” casing shoe (1015 FT) and 50 FT stations from the 13-3/8” casing shoe to surface.

6. 20” Cased Hole Logs from 420 FT to Surface
∂ Segmented Bond Log (360° cement bond evaluation)

7. 13-3/8” Cased Hole Logs from 1020 FT to Surface
∂ Segmented Bond Log (360° cement bond evaluation)
∂ Vertilog (Magniflux – internal/external casing corrosion evaluation)



Number       192065A

BUCKEYE WOODHAVEN
CAVERN WELL

DRILLING PROGRAM
Date    11/14/17

Page 6 of 7

Rev. 0 Date 10/11/11

MUD PROGRAM

Surface Casing Hole:   Surface – 420 FT GL. (17-1/2” pilot – 23” HO)

Type  -  Fresh water Bentonite  (Low Solids)
Weight  -  8.5 to 8.8 lb/gal
Viscosity  -  35 to 65 seconds (Marsh Funnel) as required
Water loss  - 15 – 20 cc
Surface Capacity  -  Approx. 1000 bbls

Intermediate  Casing Hole Lower:   420 FT – 1015 FT GL (17-1/2” Hole)

Type  -  Salt saturated brine Water Drilling Clay  (Low Solids)
Weight  -  9.8-10.0 lb/gal
Viscosity  -  35 to 50 seconds (Marsh Funnel) as required
Water loss  -  20 cc
Surface Capacity  -  Approx. 1000 bbls

Cavern Interval:   1015 FT – 1150 FT GL (12-1/4” Hole)

Type  -  Salt saturated brine Water Drilling Clay  (Low Solids)
Weight  -  9.8-10.0 lb/gal
Viscosity  -  35 to 50 seconds (Marsh Funnel) as required
Water loss  -  No Control
Surface Capacity  -  Approx. 1000 bbls
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WSP USA 
Suite 200 
16200 Park Row 
Houston, TX 77084 

Tel.: +1 281 589-5900 
Fax: +1 281 759-5164 
wsp.com 

October 11, 2017 

Mr. Grant McHardy 
Buckeye Partners, LP 
One Greenway Plaza 
Suite 600 
Houston, TX 77046 

Re:  Plugging and Abandonment Costs  
Proposed Class III Salt Cavern Solution Mining Wells CW 1 through 4 

Dear Mr. McHardy: 

WSP has completed an estimate for the plugging and abandonment procedures and associated 
costs for the closure of Buckeye Partners, LP Woodhaven Terminal Wells CW 1 through 4.  Field 
plugging procedures provided with this application were used as a basis for this estimate.  This 
estimate reflects current rates applicable to the Midwest for oilfield services including workover 
rigs, oilfied supplies and cementing equipment.  A summary of the cost to plug and abandon 
each cavern well (October, 2017) is provided below.  Complete cost estimates are provided as 
attachments. 

WELL NO. P&A ESTIMATE 

CW 1 $224,050 

CW 2 $224,050 

CW 3 $224,050 

CW 4 $224,050 

Total $896,200 

Kind regards, 

Brandon Schulte 
Mgr. Permitting & Well Integrity 

Enclosures 



Buckeye Parterns, LP
P&A Cost Estimate Per Well (CW 1, 2, 3, & 4)
10/11/2017
192065A
Tim Jones
Brandon Schulte Rev. 0

01 MANAGEMENT COST
01 LABOR - OFFICE $6,200
02 LABOR - FIELD $12,000
03 EXPENSES $1,800
04 MISCELLANEOUS $0
05 SPECIAL LABOR & SERVICES $0
06 SPECIAL EXPENSES $0

SUBTOTAL - 01 MANAGEMENT COST $20,000

02 SERVICES AND RENTALS
01 LOCATION $0
02 RIG MOBILIZATION/DEMOBILIZATION $0
03 DRILLING RIG $0
04 FUEL $0
05 DRILLING WATER $0
06 DRILLING FLUIDS & SOLIDS CONTROL $0
07 BITS, HOLE OPENERS, AND UNDERREAMERS $0
08 RENTAL TOOLS, FISHING TOOLS AND SERVICES $30,000
09 DIRECTIONAL DRILLING $0
10 CEMENT, CEMENT SERVICES, HARDWARE $35,000
11 LOGGING, PERFORATING & WIRELINE SERVICES $40,000
12 CORING & CORE ANALYSIS $0
13 WORKOVER RIG $50,000
14 MUDLOGGING, RESERVOIR TESTING & ANALYSIS, ETC. $0
15 STIMULATION, NITROGEN, PUMP TRUCKS $0
16 CASING CREWS & TOOLS, EXT. TESTERS, SPEAR SERVICES $20,000
17 WELDING $500
18 TESTING , INSPECTION, & REPAIR SERVICES $0
19 TRANSPORTATION $0
20 HAULING, VACUUM TRUCKS & DISPOSAL $0
21 MISCELLANEOUS MATERIALS & SUPPLIES $0
22 MISCELLANEOUS SERVICES & EQUIPMENT $0
23 SITE COMMUNICATIONS $0
24 HEALTH, SAFETY & ENVIRONMENTAL $0
25 CONSULTANTS AND SPECIAL SERVICES $0

SUBTOTAL - 02 SUBCONTRACTS, SERVICES, RENTALS $175,500

03 MATERIALS
01 CASING $0
02 WELLHEAD EQUIPMENT $0
03 COMPLETION EQUIPMENT $10,000

SUBTOTAL - 03 MATERIALS $10,000

04 TAXES 
01 SALES TAX - LOCAL & STATE - INCLUDED IN LINE ITEMS
02 CONTRACTOR'S TAX 0% $0

SUBTOTAL - 04 TAXES $0

05 PROJECT CONTINGENCIES
01 SERVICES 0% $0
02 MATERIALS 0% $0

SUBTOTAL - 05 PROJECT CONTINGENCIES $0

06 PROJECT MANAGEMENT FEES
01 SERVICES 10% $17,550
02 MATERIALS 10% $1,000

SUBTOTAL - 06 PROJECT MANAGEMENT FEES $18,550
TOTAL COST ESTIMATE $224,050

BUDGET COST ESTIMATE
Client Name:

Project Name:
Date:

Project No.:
Estimate By:

Reviewed By:
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